orexigenic neuropeptide gene expression was higher in MGB rats than in RYGB or sham rats.
48
Fecal losses of calories and proteins were greater after MGB than RYGB or sham surgery.
49
Intestinal hyperplasia occurred after MGB and RYGB with increased jejunum diameter, 50 higher villi, and deeper crypts than in sham rats. Peptidase and peptide or amino acid 51 transporter genes were overexpressed in jejunal mucosa from MGB rats but not RYGB rats.
52
In rats, MGB led to greater protein malabsorption and energy loss than RYGB. This the gastric pouch and the biliopancreatic limb was anastomosed 20 cm distal to the gastro-114 jejunal anastomosis with 6-0 PDS running sutures. The survival rate was 83% (5/6).
115
Sham: To mimic surgery, the stomach was tweaked with an unarmed staple gun and the 116 jejunum was transected and repaired. The Survival rate was 100% (9/9).
117
For all procedures, the laparotomy was closed using 5.0 Polyglycolide (PGA) sutures in two 118 layers and Xylocaine (10mg/kg) was infiltrated all along the sutures to reduce pain.
119
Post-operative care: Rats were maintained without food for 48 h after the surgery. They 120 received subcutaneous injections of 12 mL Bionolyte G5 (Baxter) twice a day during this 121 period and daily administration of 20,000 units/kg penicillin G (Panpharma). From day 3 to 4 122 after surgery, they had access to a liquid diet (Altromin C-0200, Genestil) corresponding to 50
123
Kcal/day (60% of preoperative intake). Free access to a normal solid diet (Altromin 1324, 
128
Rats were sacrificed after 20 days by lethal injection of pentobarbital and intestinal segments 129 and the hypothalamus were rapidly collected in TRIzol reagent, frozen in liquid nitrogen, and 130 stored at -80°C until RNA extraction. Some intestinal segments were also collected in 131 formalin for histology and morphometric analyses.
132
Plasma analyses. Blood collected on day 20 post-surgery was used for the determination of 133 albumin, triglycerides, cholesterol, and non-esterified fatty acids using an automatic analyzer 134 AU400 (Olympus Diagnostics, Rungis, France).
135
Tomodensitometry (TDM) with oral opacification of the gastrointestinal tract 136 region using a CT scan (NanoSPECT/CT plus, Mediso medical imaging). Isoflurane-
138
anesthetized rats received an oral load of Gastrografine (Bayer Santé). They were 139 immediately placed in the scanner in a prone position and scanned for 15 min to obtain fine 140 resolution images. ImageJ software was used to make 3D reconstructions.
141
Oral glucose tolerance test 142 Rats were fasted for 16 h before being subjected to an oral glucose tolerance test (OGTT) 16 143 days after the surgery. Blood was sampled from the tail vein before (t = 0) and 5, 15, 30, 60, 144 90 and 120 min after oral gavage of glucose (1g/kg body weight). Blood glucose levels were 145 measured using the AccuChek System (Roche Diagnostics) and expressed in mg/dL. 
177

Results
178
A rat model of MGB
179
In our rat model of MGB, the forestomach was resected and a small gastric pouch directed the 180 food to flow from the esophagus into the jejunum (Fig. 1) . The jejunum was anastomosed 181 laterally to the gastric pouch 35 cm from the pylorus, excluding the duodenum and proximal 182 jejunum from the food path ( Fig. 1A and 1B) . The survival rate after 20 days was 100% (6/6).
183
The staple lines impede food from reaching the excluded distal stomach and avoid leakage as was slightly, but not significantly, higher by MGB rats than by sham or RYGB rats (Fig. 3B ).
224
However, fecal caloric loss was 25% higher in MGB rats than in sham or RYGB rats ( that crypts within the BPL of MGB rats were 25% deeper than those of sham rats (Fig 4E) .
238
The hyperplasia of the AL, previously reported in numerous models of RYGB and confirmed
239
here, was even more pronounced in MGB-operated rats with a 40% greater diameter, 30%
240
higher villi, and 100% deeper crypts than in sham rats ( Fig. 4C-E) . The distal ileum 241 morphology was affected to a lesser extent, but the villi were 30% higher in MGB-operated 242 rats than in sham animals ( Fig. 4B and 4D ).
243
The expression of genes involved in protein digestion and absorption is higher in the 244 alimentary limb after MGB but not RYGB relative to sham-operated rats.
245
We evaluated the expression of genes encoding the peptidases Dipeptidyl peptidase-4 (Dpp4) (C) Changes in daily caloric intake in MGB-, RYGB-and sham-operated rats after surgery.
502
The dotted line indicates mean caloric intake before surgery (85 Kcal/24 h). Cocaine-and amphetamine-regulated transcript.
512
For all panels: sham n = 9, MGB n = 6 and RYGB n = 5. the total loss of calories and the loss of calories due to lipids and proteins.
521
Data are expressed as the means ± SEM. *P < 0.05, **P < 0.01 versus sham in a Kruskal-
522
Wallis test followed by Dunn's multiple comparisons test.
523
For all panels: sham n = 6, RYGB n = 4 and MGB n = 5. (left panels) and ileum mucosa (right panels) from MGB-(n = 6) and RYGB-(n = 4) operated 539 rats compared to mucosa from the corresponding segments in sham-operated rats (n = 8).
540
Data are expressed as the means ± SEM. *P < 0.05 and **P < 0.01 versus sham-operated rats,
541
in a Kruskal-Wallis test followed by Dunn's multiple comparisons test. Plasma levels of albumin, triglycerides, cholesterol, and non-esterified fatty acids (NEFA) 20 550 days after surgery RYGB (n = 5), MGB (n = 6), sham (n = 7).
551
Results are expressed as the means ± SD. *P < . 
